We have recently reported the preliminary characterisation of a novel EGF-related gene, Scube1 (signal peptide-CUB domain-EGFrelated, gene 1), that is expressed prominently in the developing gonad, nervous system, somites, surface ectoderm and limb buds of the mouse. Here we describe the expression pattern of a closely related gene, Scube2 (also known as Cegp1), which maps to the distal region of mouse chromosome 7. Scube2 transcription is restricted to the embryonic neurectoderm but is also detectable in the adult heart, lung and testis. q
Results and discussion
The epidermal growth factor (EGF) superfamily comprises a diverse group of proteins that function as secreted signalling molecules, growth factors and components of the extracellular matrix, many with a role in vertebrate development (Davis, 1990) . The Scube1 gene, which encodes an EGF-related protein containing an N-terminal signal peptide and C-terminal CUB domain, was previously isolated from a developing mouse urogenital ridge cDNA library (NMUR) and is expressed in the developing gonad, nervous system, somites, surface ectoderm and limb buds (Grimmond et al., 2000a) . On-line database searches with BLAST using the Scube1 nucleotide and predicted amino acid sequence revealed a mouse EST (Accession number AA839192) with strong similarity to the 3 H end of the Scube1 coding sequence, including the ®nal EGF motif and CUB domain. Given the strong similarity between this EST and Scube1 at the nucleotide level (81%) we called this novel gene Scube2. Radiation hybrid mapping showed Scube2 mapped to the distal region of mouse chromosome 7. Duplicate PCR experiments showed good agreement (data not shown) and placed Scube2 58.70 centirads (cR) from D7Mit326 with a LOD score greater than 10. Subsequent to performing this mapping experiment, a gene sequence was deposited on the database exhibiting 100% identity with Scube2 at the nucleotide level. The gene, termed Cegp1(Accession numbers AJ400878 and NM_020052.1, unpublished data) was identi®ed by genomic sequencing of mouse chromosome 7 and contains a complete open reading frame (ORF) showing strong similarity (59 % nucleotide, 73% peptide) to Scube1 throughout. Hereafter, we shall refer to Cegp1 as Scube2. In addition, a human Scube2 orthologue (CEGP1) has recently been shown to map to chromosome 11p15 (see GenBank Accession AJ400877, unpublished data), a region syntenic with distal mouse chromosome 7.
Hybridisation of a Scube2 probe to a Northern blot of poly (A) 1 RNA from a series of adult mouse tissues revealed that Scube2 is expressed in adult heart, lung and testis ( Fig.  1 ). Wholemount in situ hybridisation (WMISH) of Scube2 to mouse embryos ranging in stage from 7.5 to 12.5 days post coitum (dpc) showed that during this period of development Scube2 expression is found exclusively in the neurepithelium. Transcript accumulation was ®rst seen in embryos with three somites. At this stage Scube2 is expressed in the forebrain and the trunk neurectoderm ( Fig. 2A) . Subsequently hybridisation signal is also seen throughout the developing hindbrain, with a rostral limit at the rhombomere (R)1/R2 boundary (Fig. 2E) . By 9.5 dpc it is apparent that the forebrain expression is within a dorsal domain which includes the posterior telencephalon and the entire diencephalon (Fig. 2D) . Scube2 is also expressed in the neurepithelium of the optic cup. At 10.5 dpc the expression pattern remains unchanged (Fig. 2F) . Hybridisation to 12.5 dpc embryo sections also revealed restriction of expression to the neural tube (Fig. 2J) , including the dorsal diencephalon (data not shown). Hybridisation signal was not detected in the midbrain or R1 at any stages examined. No expression was detectable when 14.5 dpc embryonic sections were examined using WMISH (data not shown). To determine the location of Scube2 expression with respect to the emerging dorsal-ventral axis of the neurectoderm, embryos from the WMISH study were sectioned. This revealed that in the forebrain and trunk regions Scube2 transcripts are localised to the lateral neural folds (Fig. 2G) or dorsal neural tube (Fig. 2H±J) , although expression never extends to the lateral most neural fold or dorsal most neural tube. In the hindbrain region the expression domain is shifted towards the midline, such that hybridisation signal is observed in a more medial portion of the neurectoderm (Fig. 2G,I ,J).
Material and methods
A murine Scube2 riboprobe was generated from mouse EST AA839192. The sequence of this EST corresponds to nucleotides 2573 through 3595 of the mouse Cegp1 sequence (Accession no. NM_020052.1). Plasmid DNA was linearised with EcoR1 and an anti-sense digoxygenin-labeled probe was generated using T7 RNA polymerase. Collection and staging of embryos, wholemount in situ hybridisation and photography were performed as previously described (Grimmond et al., 2000b) . Embryos at 12.5 and 14.5 dpc were sectioned using a vibrotome (Leica) prior to WMISH analysis. Brie¯y, ®xed embryos were embedded in molecular biology grade agar (Sigma) and sectioned at 400 mm thickness. Sections were then post-®xed overnight in 4% PFA in PBS and stored in absolute methanol at ±208C prior to use.
A mouse adult multiple tissue northern blot (Clontech) containing 2 mg poly(A) 1 RNA from each tissue was hybridised according to the manufacturer's instructions. Mouse EST AA839192 was digested with EcoR1 and Xho1 to generate a Scube2 probe. Probes were labelled using the Megaprime Labeling Kit (Amersham) to incorporate 32 P dCTP. Blots were exposed at 2708C for 2 days.
For mapping of Scube2 the T31 panel of whole-genomeradiation hybrids was used (McCarthy et al., 1997) . Polymerase chain reaction (PCR) analysis of each clone was used to determine the presence or absence of Scube2. PCR primers (designed from the sequence of the EST) were 5 H AGTGACTCGTCAGAGTTCAG 3 H and 5 H AAACTGG-CATTGCAGAGGCT 3
H . Datasets consisting of positive and negative scores for each hybrid clone were analysed using Auto-RHMapper at the Whitehead Institute (http:// www.genome.wi.mit.edu/cgi-bin/mouse_rh/rhmap-auto/ rhmapper.cgi) to place the gene on the framework map of Van Etten et al. (1999) .
